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GAIT RECOGNITION AND FALL 
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Outline
• Inertial sensors
• An End-to-End Multi-Task and Fusion CNN for 
Inertial-Based Gait Recognition
• A Cross-dataset Deep Learning Classifier for 
People Fall Detection and Identification
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Inertial sensors
• Cheap, wearable and pervasive
• We work with two types:
• Accelerometers
• Gyroscope
• Samples: sequences of 3-D vectors
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An End-to-End Multi-Task and Fusion CNN 
for Inertial-Based Gait Recognition
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Dataset
• 744 subjects: two sequences at 
100 Hz in opposite direction
• Genre: 389 males and 355 
females




• Three sensors (left, central, 
right)
 Dataset: OU-ISIR Biometric Database (Osaka 
University):
 Subset A:
End-to-End Multi-Task and Fusion CNN for Inertial-Based Gait Recognition
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Architecture
• Four convolutional layers + RELU + batch norm. + max pool
Fusion (Mulltisensor) Multi-task
End-to-End Multi-Task and Fusion CNN for Inertial-Based Gait Recognition
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Training 
• CNN input: 100 samples subsequence (one second)
• Data augmentation
End-to-End Multi-Task and Fusion CNN for Inertial-Based Gait Recognition
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Model comparison results
Gait recognition accuracy and F1-score
Gait authentication accuracy
End-to-End Multi-Task and Fusion CNN for Inertial-Based Gait Recognition
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State-of-art comparison
Gait recognition accuracy 
Gait authentication accuracy
End-to-End Multi-Task and Fusion CNN for Inertial-Based Gait Recognition
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A Cross-dataset Deep Learning Classifier for 
People Fall Detection and Identification
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Motivation
• Progressive aging of population
• Falls are a leading cause of accidents and loss of autonomy among 
the elderly
• Datasets with a lot of variety among each other
A Cross-dataset Deep Learning Classifier for People Fall Detection and Identification
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Architecture
• Training with DFNAPAS 
• Length sequence of 7816 samples
• Data augmentation
• Input: 50 samples subsequence
• Multitask
• Unbalance training: curriculum learning
• Test:
• k-Nearest classifier (k=3)
A Cross-dataset Deep Learning Classifier for People Fall Detection and Identification
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Experimental results
A Cross-dataset Deep Learning Classifier for People Fall Detection and Identification
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Thanks!
